The following theorem is proved: THEOREM. Let K be a valued, complete field, and assume that the valuation topology admits countable neighbourhood bases. All the automorphisms of K are continuous if and only if K is not algebraically closed Introduction. In this paper we study the following problem: Which valued, complete fields have the property that all their automoφhisms are continuous? In the case of Archimedean valuations the answer is well known: There are only two complete fields, R and C. Aut(R) = {Id}; C has exactly two continuous automorphisms, but card Aut(C) = 2 (2 * 0) , hence very many τ e Aut(C) are discontinuous. Henceforth we shall consider exclusively fields K with non-Archimedean valuations φ in the sense of Krull. We assume that the valuation topology admits countable neighbourhood bases. Suppose now that (K, φ) is complete. Our main result is that all the automorphisms of K are continuous if and only if K is not algebraically closed. Thus there is a perfect analogy to the Archimedean case.
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If the valuation φ has rank 1, HensePs lemma is available and a rather short proof can be given (see §4). The case where φ has infinite rank requires a new method; our proof in §5 will be based on a lemma on solvability of certain infinite systems of equations. The technique of this lemma can be applied to other problems on complete fields; two illustrations for this are given in §6.
We should like to mention that the paper was motivated by studies in the theory of orthomodular spaces. These are, by definition, vector spaces E endowed with a hermitian form Ψ such that the lattice L = [U c E: U = {U ± ) JL ) of all orthogonally closed subspaces of (E,Ψ) satisfies the orthomodular law: We now continue the proof of Theorem 1. We have to show that the existence of a discontinuous r e Aut(^Γ) implies that K is algebraically closed. The above two cases must be treated differently. Proof. With the notations of Lemma 2, let K s = {w e L: w is separable over K), ψ' = ψ|^, and let G = G&1(K S \K). Since ψ r is the unique extension of φ to K s , ψ' ° σ = ψ' for every σ e G. This implies that every σGGis continuous. K is the fixed field of (?, consequently ,fi Γ = Π σ e G Ker(σ -Id^ ) is topologically closed in K s . By Lemma 2, K is dense in L, so dense in K s . We conclude that K = K s . The last two statements follow from the fact that (L, ψ) is an immediate extension of (AT, φ), because K is dense in L. 
Proof. Let S be the subring of K generated by the coefficients a kl of q(X, Z). We note that {Φ(s): s ^ S] has a lower bound in Γ, by virtue of the hypothesis cf(^) = ω. Let Y i (i e ω) be new variables and form the polynomial ring R = S[Y i ] i&ω .
For each n G ω we define recursively /«>,...,/,<-> eK by forallπ^ω.
i = 0
We claim that every g (n) G i? has the form
where h (n) G i?.
In fact, for π = 0 this is true because g(0,0) = 0. Let n > 1. Substituting y w = 0 in (2) we see by induction on j that Λ 0) |y Λ =o = /i-ΐ 1} foΓ y = 1,..., w. For 7 = w this means that g (rt) vanishes at 7 W = 0, as claimed.
We define the homomorphism σ: R -> R by σ| 5 = Id 5 , σ(Y^) = Y^+ 1 (i G ω). From (2) it follows easily that σ(/ rt o) ) = f} J + \ for 7 = 0,..., π, in particular (5) σ(/ B <">) =/"<:>! forallneω.
For «, m e ω we set g^0 = σ m (g (M) ), where σ° = Id Λ . By (4) we have
Now we consider the homomorphism η: R -+ K defined by η\ s = Id s , ; ) = o, (/ e «). We put d^ = η(g™); then, by (6), (7) dP-v m+m -r,{hW).
We claim that for all m E ω we have
In fact, φ is bounded from below on S and on [υ;. i G CO} ? therefore (since cf(<@) = ω) also on η(R) = the subring generated by S and the f/s. Now f n + w -> 0 as n -> oo, so (8) follows from (7).
By (8) and applying η we get
Now we let n -» oo and obtain (1). The proof is complete. We now show how Lemma 3 can be used to derive consequences from the existence of a discontinuous T G Aut(K). We claim that d 0 ,. .., d n e A#. In fact, d 0 e A^ by the choice of Δ', and if dj G ^4 Δ ,, j < n, then equation (9) 
7-0
We construct recursively a sequence (ί π ) weω inJ5Γ with (i) t n t=A 0 Q A n , and w Λ (/ Λ ) G K n is a root of £"(*) (for all /i G ω). W Λ)) Therefore *•"_!(*"_!) must be equal to ^-xίw^) for some fc G {l,...,r}. We put t n = w k ; clearly (i) and (ii) are satisfied.
Now by (ii) we have t n -t n _ 1 G J n _ λ for n > 1, which shows that (/J neω isa Cauchy sequence. It follows from (i) that / = lim^^^ t n G K is a root of ρ(X). This proves the lemma.
Combining Lemmas 4 and 5 we get the implication (b) => (a) in Theorem 1 in the case where cf(S) = ω. The proof of Theorem 1 is complete.
Applications.
We give two applications of the technique of §5. Theorem 2 below shows that all valued, complete fields have some purely algebraic features in common. 
